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Background 
Ubiquitous support for lifelong learning 
 
“Lifelong learning is like a never ending 
personal revolution”  
@BryanMcGill, Voice of Reason 
 
1.  No support for learning activities across 
locations, devices, and environments.  
2.  Need to link learning activities with 
everyday life activities, physical world 
objects. 
Tabuenca, B., Ternier, S., & Specht, M. (2013) Tabuenca, B., Kalz, M., Ternier, S., Specht, M (2014). 
Previous research 
Mobile Authoring of OER Learning spaces with 
mobile devices 
Literature Review 
Why on NFC? 
Zero Clicks / Natural Interaction 
Radio Frequency Identification 
•  Unidirectional 
•  Few meters 
Near Field Communication 
•  Bidirectional 
•  3 inches (aprox. 7 cm) 
Evolution 
•  First RFID enabled phone (2007) 
•  iPhone 6 (2014) 
Literature Review 
Method Search terms 
 
•  Terms:  
(NFC learning mobile)  
OR  
(RFID learning mobile) 
 
•  Libraries: Science direct, Springer & 
IEEE Computer society 
Ebner, M., & Maierhuber, M. (2013) Kuflik et al. (2011) 
Literature review 
Beyond the classroom. 
Guided tours 
Traditional face-to-face 
classroom 
1.  Distributing materials  
2.  Enriching printed materials 
3.  Bind to multimedia content 
4.  P2P between devices 
5.  Delivery of materials 
6.  Integration social networks 
7.  Control lab materials 
8.  Examinations. ID cards 
Bacheldor, B. (2006) Corchado et al. (2008) 
Literature review 
Wearables Access control 
Harmon hospital 
implements RFID to track 
assets: 
•  ID cards 
•  Real time unauthorized 
access alert to clinical 
staff 
•  Instant messaging 
Gárate ett al. (2005) Ting et al. (2011) 
Literature review 
Logistics Smart Home 
Yang et al. (2011) Kubickiet al. (2011) 
Literature review 
Simulation of strategies & 
scenarios 
Activity Recognition 
•  Location 
o  Kitchen 
o  Dining room… 
•  Object 
o  Dishwasher … 
•  Time 
Seamless Learning Across Digital 
and Physical Worlds 
NFC LearnTracker. Goal definition 
Tabuenca, B., Kalz, M., Specht, M. (2014), NFC LearnTracker: Seamless support for learning 
with mobile and sensor. In Journal of Immersive Education (In Press) November 2014 
Seamless Learning Across Digital 
and Physical Worlds 
NFC LearnTracker. Self-regulation with learning  analytics 
Feedback & Ambient Learning Displays 
Tabuenca, B., Börner, D., Kalz, M., & Specht, M. (2014, 16-19 September). Show me the way: 
proximity layered feedback services in smart cities. In Smart City Learning: Opportunities and 
challenges Workshop, 16th EC-TEL, Graz, Austria. 
Seamless Learning Across Digital 
and Physical Worlds 
Digital Media Display 
Tabuenca, B., Kalz, M., Specht, M. (2014), “Tap it again, Sam”: harmonizing the frontiers 
between digital and real worlds in education, In IEEE Proceedings of Frontiers in Education 
Conference, Madrid. October 2014 
Seamless Learning Across Digital 
and Physical Worlds 
Thanks! 
@bernardtabuenca 
bernardo.tabuenca@ou.nl 
nl.linkedin.com/in/btabuenca 
[This work is licensed under a Creative Commons Attribution 4.0 International License. 
http://creativecommons.org/licenses/by/4.0/ ] 
**************************************************************************** 
Call for Contributions: 
Seamless Learning Experiences Workshop 
13th World Conference on Mobile and Contextual Learning 
November 3 - 5, 2014 / Kadir-Has University, Istanbul, Turkey 
More info: http://bit.ly/SeamlessLearning 
**************************************************************************** 
References 
•  Bacheldor, B. (2006). Harmon hospital implements RFID to track assets. RFID Journal, Http://www.Rfidjournal. Com/
article/ …, 2933. Retrieved from http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Harmon+hospital
+implements+RFID+to+track+assets.#0 
•  Corchado, J., Bajo, J., & Abraham, A. (2008). GerAmi: Improving healthcare delivery in geriatric residences. Intelligent 
Systems, IEEE, (April). Retrieved from http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=4475855 
•  Ebner, M., & Maierhuber, M. (2013). Near Field Communication. Which Potentials Does NFC Bring for Teaching and 
Learning Materials? International Journal of Interactive Mobile Technologies, 7(4), 9–14. Retrieved from http://
123seminarsonly.com/Seminar-Reports/023/52532252-NEAR-FIELD-COMMUNICATION.docx 
•  Gárate, A., Herrasti, N., & López, A. (2005). GENIO: an ambient intelligence application in home automation and 
entertainment environment. In Joint conference on Smart objects and ambient intelligence: innovative context-aware 
services: usages and technologies (pp. 241–245). ACM. Retrieved from http://dl.acm.org/citation.cfm?id=1107609 
•  Kubicki, S., Lepreux, S., & Kolski, C. (2011). RFID-driven situation awareness on TangiSense, a table interacting with 
tangible objects. Personal and Ubiquitous Computing, 16(8), 1079–1094. doi:10.1007/s00779-011-0442-9 
•  Kuflik, T., Stock, O., Zancanaro, M., Gorfinkel, A., Jbara, S., Kats, S., Kashtan, N. (2011). A visitor’s guide in an active 
museum. Journal on Computing and Cultural Heritage, 3(3), 1–25. doi:10.1145/1921614.1921618 
•  Tabuenca, B., Ternier, S., & Specht, M. (2013). Supporting lifelong learners to build personal learning ecologies in daily 
physical spaces. International Journal of Mobile Learning and Organisation 
•  Tabuenca, B., Kalz, M., Ternier, S., & Specht, M. (2014). Mobile authoring of open educational resources for authentic 
learning scenarios. Universal Access in the Information Society, ([Special Issue] The Use of Mobile Technology and 
Ubiquitous Computing for Universal Access in Online Education). 
•  Ting, S. L., Kwok, S. K., Tsang, A. H. C., & Lee, W. B. (2011). Critical elements and lessons learnt from the 
implementation of an RFID-enabled healthcare management system in a medical organization. Journal of Medical 
Systems, 35(4), 657–69. doi:10.1007/s10916-009-9403-5 
•  Yang, J., Lee, J., & Choi, J. (2011). Activity Recognition Based on RFID Object Usage for Smart Mobile Devices, 26(2), 
239–246. doi:10.1007/s11390-011- 
